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Abstract
The late-spring soil test for nitrate has been identified as a promising tool for improving nitrogen (N)
management in Iowa. The test works by measuring the amount of nitrate iiv the top one-foot layer of soil when
corn plants are 6 to 12 inches tall. Sampling is done as late as possible in the spring, but still early enough to
allow sidedress applications of more fertilizer N if needed.
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Operating procedures for use of the late-spring soil 
test by fertilizer dealers and consultants in Iowa 
Background and goals 
The late-spring soil test for nitrate has been 
identified as a promising tool for improving 
nitrogen (N) management in Iowa. The test 
works by measuring the amount of nitrate iiv 
the top one-foot layer of soil when corn plants 
are 6 to 12 inches tall. Sampling is done as late 
as possible in the spring, but still early enough 
to allow sidedress applications of more fertil­
izer N if needed. 
The soil test is a unique nutrient management 
tool because it enables farmers to adjust rates 
of N fertilization in response to spring weather 
conditions and according to amounts of N 
carried over from previous seasons. Such 
adjustments are important in Iowa because 
carry-over of available N from soil organic 
matter, fertilizers, plant residues, or animal 
manures frequently supplies a major portion 
of the N required by corn. Such adjustments 
can mean reduced use of fertilizer N, a conse­
quent increase in the profitability of corn pro­
duction, and a reduction in the amounts of N 
that may escape to surface- and groundwater 
supplies. 
Many farmers, fertilizer dealers, and consult­
ants are eager to use this test. However, many 
of the details regarding the actual procedures 
for using the test still need to be clarified and 
verified before it will be ready for widespread 
use in production agriculture. Fertilizer deal­
ers and consultants are ideally positioned to 
use this test and to bring about rapid improve­
ments in N management. Thus it is especially 
important that they have the ability to ensure 
proper and accurate use of the test. Negative 
experiences could result in a substantial set­
back in the implementation and acceptance of 
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Principal investigator this potentially significant technique for re­
ducing unnecessary fertilizer inputs. Alfred M. Blackmer Agronomy 
Iowa State University 
Thus, the goals of this project were to develop 
operating procedures by which fertilizer deal- Budget 
ers and consultants can use the late-spring soil $25,000 for year one 
test and to expedite the implementation of $25,000 for year two 
these procedures. $25,000 for year three 
Approach and methods 
Fertilizer dealers, extension agents, and con­
sultants established 104 replicated strip-plot 
trials from 1989 to 1991 (see Fig. 1, p. 59). 
Strip plots were usually the width of the com­
bine and ranged from 75 to 2,200 feet long. 
Each trial compared two N rates. One was 
based on the late-spring soil test and the other 
was the farmers' normal rate or the conven­
tional ISU recommendation. The treatments 
were replicated three times at most of the 
trials; a few trials had four or six replications. 
Soil samples were collected to a depth of one 
foot when corn plants were six to twelve inches 
tall. The samples were mailed to the ISU 
The late-spring soil test offers farmers proven technology 
for managing nitrogen levels in their fields. 
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laboratory in cloth bags and dried in a forced-
air dryer at 120° F. Extracts from the dried 
soils were analyzed for nitrate-nitrogen. 
Lower cornstalk sections were collected from 
each strip at the end of the season to permit 
evaluation of the N status of corn. The samples 
were collected one to three weeks after physi­
ological maturity by cutting the lower stalk 6 
and 14 inches above ground level and saving 
the remaining 8-inch piece. Workers cut 15 
stalks from each plot and dried them in a 
forced-air dryer at 140 ° F. They then ground 
the dried stalks to pass a 1.0-millimeter sieve 
prior to extraction. The filtered extracts were 
treated to minimize differences in ionic 
strength, and the amount of nitrate in each 
sample was then determined. 
Grain yields were measured by harvesting the 
strips and weighing the grain by combine 
monitors or weigh wagons (which are equipped 
with scales and unloading augurs for on-site 
measurement). 
Findings 
The 104 trials, which included sites in 36 
counties, represented every major soil asso­
ciation and climatic zone in the state. Soy­
beans had been the previous crop in the major­
ity of the trials; about 12 percent of the trials 
had received manure in the previous year. 
Rainfall varied from near normal in 1989 to 
much wetter than normal in 1990 and 1991. 
In 1989, the average fertilization rate for the 
soil test treatment was only 48 pounds (lb) N 
per acre, a 62 percent reduction compared with 
the normal N rate of the farmer. Grain yields 
were the same for both treatments. This large 
reduction in the amount of fertilizer required 
reflected a significant carry-over of nitrate 
from the drought of 1988 because poor crop 
growth meant the N in the soil was not used. 
The average fertilization rate in 1990 for the 
soil test treatment was 104 lb N/acre, a 21 
percent reduction compared with the N rate of 
the farmer's usual practices. Grain yields 
were the same for both treatments. The in­
crease in the rate of N application in 1990 
compared with 1989 is explained by unusually 
high rainfall in spring 1990. 
When the 40 trials from 1991 are averaged, use 
of the soil test resulted in a 36 percent reduc­
tion in fertilizer N application with only a 3 
percent reduction in yield. The results from 
1991 are surprising because the soil test was 
expected to suggest increased N application 
rates in this second consecutive wet year. 
Table 1 shows the economic returns to use of 
the soil test. When averaged across all sites, 
use of the soil test was profitable for producers 
in each of the three years. 
The end-of-season cornstalk test was used to 
evaluate the N rates applied for both treat­
ments. The results showed that the soil test 
tended to reduce the number of extreme ex­
cesses or deficiencies of N. These results also 
suggest that customary rates of fertilization, as 
measured by the soil test, were often higher 
than optimal. This problem will be addressed 
in revised guidelines for using the late-spring 
soil test. 
Table 1. Economic returns to use of the soil test. 
Corn $2.50/bu Corn at $2.00/bu 
Inexpensive N1 Expensive N2 Inexpensive N Expensive N 
$/acre 
1989 14.41 18.18 14.31 18.08 
1990 4.71 6.08 4.88 6.24 
1991 0.87 2.91 2.54 4.57 
1989-1991 5.07 7.33 5.92 8.18 
1
 Inexpensive N = $0.10/lb for anhydrous ammonia and 
$0.20/lb for liquid N. 
2
 Expensive N = $0.15/lb for anhydrous ammonia and 
$0.25/lb for liquid N. 
Application costs for both categories of N, $5.50/acre for 
anhydrous ammonia and $2.50/acre for liquid N. 
Implications 
The late-spring soil test is an effective tool for 
improving N management for corn production 
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in Iowa, and it is likely that additional refine­
ments could improve it even further. General 
use of the late-spring soil test in its present 
form should reduce inputs of N fertilizer by 
about one-third in Iowa, yet maintain or in­
crease profits for corn producers. 
This project enabled ISU researchers to work 
directly with Iowa fertilizer dealers to intro­
duce a new soil test for making nitrogen fertil­
izer recommendations. Dealers acquired 
hands-on experience in using the new test, and 
they allowed their customers to see the ben­
efits on their fields—and on their profitability. 
This involvement provided the investigators 
with feedback that was essential to improve 
the soil test for widespread use in production 
agriculture. 
The project convincingly demonstrated that 
the late-spring soil test has great potential for 
decreasing inputs of fertilizer N while increas­
ing the profitability of corn production in Iowa. 
One indication of its impact is the more than 
100 articles in the state and national-level 
popular press about the test since June 1988. 
In addition, the investigator has made nearly 
100 presentations and research updates at in­
vited seminars, training sessions, conferences, 
and other professional meetings. 
As these project results are completely de­
scribed in scientific publications and imple­
mented when the guidelines for using the test 
are revised, the potential for improving Iowa 
agriculture will be realized more fully. Re­
sults of this and selected other projects were 
disseminated through a slide set released by 
the Leopold Center in late 1992. 
For more information 
contact A. M. Blackmer, 
Agronomy, Iowa State 
University, Ames, Iowa, 
50011, (515)294-7284. 
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